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t. Name of Investigator: 

2. Title: 

3. Institution 

r & Address: 

' ' *, .V • < ' 


July 15* 1957 


Sydney C* Rittenberg 


,S&0 


Professor of Bacteriology 


University of Southern California, Los Angeles 7* California* 


4. Project or Subject: 


Tbs bacterial degradati o n, of nicotine and rel at e d co mp o u nds* 
Studies on tbs fata of tbs products of nicotine deg ra da tio n* 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): „ v . • V , ; "h. 

^ “‘"“'‘TT ■: ; Tbe pl&a of procedure 'to be 

i employed in the proposed research progress Kill be es se ntially the earns as the one 
applied to the isvesti&Alona now la progress* The successful appl ic a t i o n of the 
■ classical sethods of eazyaoLogy to the elucidation of the primary step of nicotine 
oxidation sates it likely that a stellar approach vill be successful in ve rtin g out 
the eubsagumt steps* 

As vaa la the first annual report, a crude cell-free system has been 

* Obtained that carries nicotine oxidation to the 3 u*j» level (i.e*, to a product 


aecusulating after 5 a* of oxygen bate been consumed per*» of nicotine)* The 
crude extract has been partially fractionated to give preparations that cause 
the aocisaOaticn of the first and second oxidation products and tbs first product 
bee been isolated end tentatively identified* VS have indications that the 
second product can be Isolated in a aanaer ipilar to the first, that is by 
precipitation vlth silicotungstio acid fol&oved by laa-exchange chromatography 
using tiwnesslng concentrations of potassium chloride as tbs eluting agent* •• 

Sbe goal ve have set is the isolation and identification of the second product 
and tkd* say be achieved before tbs torai nation of the ourrent g ra nt * 

The job* properties of tbs available enzyme fr act i ons are such that it Is certain 
ve can cause tbs accuwlatlaa of the %/*a oxidation product and almost certain 
that the seam can be dene for the l**£xm product vitbout further fractionation 
procedures* renewing the identification of the second step product ve propose to 
go after two products next* It is not certain nt this time whether the mam 
methods of leoT mt lc* now employed for product one and two vill be suitable for 
subsequent products since obviously the chemistry of each nmotodlng product will 
differ! consequen tly the methods to be employed will have to be ch ose n or developed 
as we go along* *' 
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far the fractionation of the crude enzyme system* we bare only 
eaployod a single Method ao fhr (naann1.ua sulfate fractionation) and area 
this procedure hu ant hesa s t udi e d exhaustively • Conse$MnUy* after the 
products now available have been obtained further fractionations of the orude 
extract wilt hi attempted using not only aaaonium sulfate precipitation hut . ; ^ A 
also other procedures already available for this purpose* With complet e : 
success the first six oxidation products could he obtained^ it Is obviously 
impossible hsuever to predict hew successful vs shell he* / - ^ v 
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3 h addition to the products now available hy use of the snsyas 
preparation# the Za» product (s) ere also a v a ila b le hy mans of dry cell <$p*- 
oxidation* Since this product (s) results froa sa extensive hreekdowe of the : 9f$ 
nicotine nolccule with a release of about 50 percent of the Initi a l carbon - Vj* ? 
as CO Us it (they) gbaaiA he a relatively seal! M o lecu le end its identification t.*' 
hy pfcper chrcentegrnpby will he attempted* • ( '■<%.& 

It shouldalso he motioned that enzymes capable of carrying 
nicotine oxidation to levels betvoca the 3 sad Xa* stage mgx t he 
obtainable free* the dry cells or from fresh cells using different Methods 
of extraction* Departing oa progress along the avenues now open# attests 
my he asm to (Main the intermediate enzymes end thus sake possible the : ■)*%$&$: 
isolation and identification of additional aalecule# in the o xida t ion sequence* 

• ■; • *••- »?-* Vi. J 1 i - . *' * ‘ ' • ’ - 

She final logical step would he the reconstruction of a eong&ete 
cell-free system capable of acidizing nicotine or any of the int er media t es 
to the terminal stage of nicotine degradation. We are not so s agacious as 
to iragiaa this could be achieved within the not year hut In view of the 
success that the eazyaalogUal approach has had in the current p ro g ra m 
continued progress is anticipated* 
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<. 7. Anticipated Duration of Work: 


X yme 


'':j‘^f 6. BudgetPlcm: .'/ : v'- ; ‘ ■■'■'’..J't’-' s ' "> : _' ■ • : 'i;^ \ : ' ••'•’•'’ v *• - ”.’ -•' '•' .'.' ■ • 

V\ 7 ' : \ vi, : X; v '?7 i ,7 *■. Sal ar ' es >; '■ ■ . 7 ,,'.'■" '•'•'■ ! 'jj ’ ■ 1 _ ■ ' 

Expendable Supplies 7v.'4' ; :-/v- • __ 5*000 _' 

• v'^ifi'ivV*';''1 ? £;■''■•• • • • ‘'.f:: ■:■'-■] ■ J .'-' ; r -'.ti- v.. Permanent Equipment ! .... Xj^QQ _ 

Overhead ■ ■ • .. . .' --—-- ., 

A ; ™ - »- • 

■ •U-v -4,f • 'tr**** 1 7# 3l* 


^ , f . ; 8. Facilities and Staff Available: i v ' . 

All the equipaent required for the investigations 
A ft j is available la oar laboratory. Bo "staff beyond the project director and a 
-i m port doctoral felloe is required. The salary item la the budget is for e poet 
; doctoral fellow et full time* , 
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10. Additional Information (Including relation of work to other projects and other sources of supply): <..• v- , ! 

* f ’.!Kv$>:i& yilt ij’-'*!'^1 i V• -■••■■■,■■ ■ ^'4 • '■■> 

v -'She r e la ti o n of this problem to lcveetl^tlms of other c e nte ap a raay workers le 
j ^ difficult to assess at the present tine. To date* so investigations A**i*»g with the 
’yvitttsxaedlary aetabollsa of nicotine at the enzymatic level have bees reported la ri 
•“ P'Orn litexatur*. This eeeae strange and such investigations mould be la order la 
viev of the inereaeed p ropor t ion of the population caning into contact vith nicotine* 
Certainly its metabolic fate poses a problem possessing boss than an acadenlo interest. 

y:h On the other head* a sastoer of papers have appeared dealing vith vhat any be tenad 
vStlhn *&&*• artab oU sa * of nicotine* These papers xny be divided Into tvo classes! 

ntaed culture studies* and growth studies enplcying pure cultures. The snthodolx^y 
■- eonnoa to both these approaches has been the isolation of substances arising during 
; : growth at the expose of nicotine. Proa the cheat cal nature of these compounds* 

^ pa th w a y s were constructed based upon a logical sequence as determined by the 
'struotuxes of the eubsteaces* These results* valuable as they are* do not in 
.; ths n sslves give any due as to Vhether these compounds represent major pathways of 
degradation or are (see following page) 
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Director 
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Busines^a^jcardfeth^IrmtuB Bmhoy 


... ...... Financial Vice-President 
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She value of » rueerch pi 
In tide laboratory, baa been eouai 
re^eeti no reaaca to change thee* 

at the present tta»* , , 
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